Standard filtering operations often have poor results in neovascular glaucoma,' other severe cases of secondary glaucoma, and in cases complicated by unfavourable factors including aphakia,2 previous failed drainage surgery,34 or the youth of the patient.56 Cyclodialysis and cyclocryotherapy, techniques designed to reduce aqueous fluid production, have well recognised complications which include long term hypotony.78 Both are widely regarded as giving poor visual results.
The use of artificial implants to maintain aqueous fluid drainage dates from 1906.9 In 1969 Molteno first reported his work with an implant consisting of a silicone tube attached to an episcleral plate.'0 The design was subsequently modified by lengthening the tube, allowing the plate to be sutured to the postequatorial sclera." Two interconnected episcleral plates, giving a total area of 270 mm2, have been shown to provide the optimum total bleb area. In many cases of neovascular glaucoma, however, the ciliary body is severely damaged, and a single plate is therefore preferable. 12 Good results have been obtained with this system. "" '8 Materials and methods Patients were selected for Molteno tube surgery when medical therapy was no longer satisfactory and conventional surgery had already failed or was unlikely to have any reasonable chance of success. The eyes were divided into four groups relating to the cause of the raised intraocular pressure (Table 1) . Previous intraocular surgery had been performed on Correspondence to J E A Hoare Nairne, FRACS, Bristol Eye Hospital, Lower Maudlin Street, Bristol BS1 2LU. eight eyes. Five eyes with neovascular glaucoma had previously received panretinal photocoagulation (Tables 2-5 ).
The implant consists of a silicone tube with 0-6 mm outside and 0-3 mm inside diameter attached to one or two 13 mm diameter polymethylacrylate (PMMA) plates. Single plate implants were used for cases of neovascular glaucoma.
The plates were attached and tubes inserted in a one-stage procedure. Where two plates were used, the adjoining tube was passed underneath the superior rectus muscle. The plate(s) were secured in a postequatorial position with the tube lying radial to the limbus. A large partial thickness scleral flap, hinged at the limbus, was created to cover the entire length of the tube. In some cases cover was achieved with two separate flaps. The tube length was shortened to approximately 2 to 3 mm beyond the limbus, In six cases a 3/0 polypropylene suture was passed through the tube (Fig. 1) . The presence of the suture, which acts as a splint, greatly facilitates the insertion of the tube into the anterior chamber. The distal end of the suture was passed over the plate, under the superior and horizontal rectus muscles, and secured to sclera (Fig. 2) . The proximal end of the suture remained in the tube. Removal six weeks later, under local anaesthesia, was through a small conjunctival incision over the distal end of the suture, well away from the drainage site.
In one case the Vicryl tie procedure was employed.'9 A 6/0 Vicryl suture was tied round the tube under the scleral flap so as to occlude the lumen (Table 6 ).
All cases received preoperative chloramphenicol Fig. 2 In the first case where the polypropylene was used postoperative retraction of the Molteno tube resulted in protrusion of the suture into the anterior chamber (case 2, group III). This required adjustment under local anaesthesia on day 4. In all subsequent cases the polypropylene sutures were withdrawn half way up the tube, before they were secured to the sclera, at the time of the initial operation. Other complications are summarised in Tables 7 and 8 . Hypotony, defined here as an intraocular pressure less than 2 mmHg, was found in the early postoperative phase in seven eyes. Five of these eyes had neovascular glaucoma. During the first eight postoperative weeks there were six cases of raised intraocular pressure. The maximum reading was 35 mmHg, and all returned to normal by the end of this period. In two cases the polypropylene suture was removed early, at three weeks, in each case producing a significant drop in pressure (group I, patient 4, and group IV, patient 2).
Postoperative hyphaema was present in 12 eyes, and all cleared in the first fortnight. There were no cases of obstruction of the tube with blood clot.
The two cases of vitreous face opacification occurred in the aphakic glaucoma group (group III, patients 1 and 2). In both cases treatment with the YAG laser resulted in vitreous entering the tube causing a rise in intraocular pressure. In patient 2 partial clearance was obtained with further YAG laser applications to the vitreous within and adjacent to the tube. Control of the intraocular pressure was regained with the use of additional topical treatment.
Discussion
In the absence of surgical damage to the ciliary body postoperative hypotony is often a consequence of continued excessive escape of aqueous fluid. In a series of 30 single-plate Molteno tubes, inserted in a one-stage procedure, seven flat anterior chambers were reported in the first postoperative week and one of these resulted in failure."6 In this series four out of 13 eyes had flat anterior chambers in the first week, and all achieved a satisfactory final result.
Obstruction of the tube by iris or vitreous occurring after single-stage insertion has been described and associated with excessive aqueous drainage. 1314 In this series two cases of obstruction by iris coincided with hypotony, and in one case this caused a serious rise in intraocular pressure, necessitating a repeat operation. Interestingly our two cases of vitreous entry into the tube occurred after YAG laser treatment, a previously unrecognised complication of this procedure.
Molteno advocates insertion of the tube in a twostage procedure, permitting a thin layer of fibrous tissue to surround the plate, thereby creating some resistance to the passage of aqueous fluid. Good results were obtained, and the technique also reduced the incidence of hypotony and secondary obstruction of the tube with iris or vitreous.'3 There are, however, two main disadvantages with a twostage procedure: the condition of the eye may not permit such a delay and two major operations are required.
One alternative is temporarily to occlude the lumen of the tube by tying an absorbable suture round the outside. With a single loop of 5/0 Vicryl suture the tube has been shown to open up after an average of four weeks, with a few cases possibly taking up to eight weeks. Good results have been reported with this method.9 Molteno et al. have reported that, with a 22 gauge needle for entry into the anterior chamber, leakage of aqueous fluid outside the occluded tube ceased a few minutes after insertion. Continued treatment with glaucoma medication was required until the tube reopened. This method has successfully eliminated the necessity of a second-stage operation, but the problem of potential delay in adequate control of intraocular pressure still remains.
The technique we have used in an attempt to overcome these problems is temporarily to partially occlude the lumen of the Molteno tube by inserting 3/ 0 polypropylene down its length. The presence of the suture, while permitting the flow of some aqueous fluid, greatly reduces the overall drainage and, if required, could be used to clear any obstruction of the tube by iris, vitreous, or blood. The intention is to provide immediate control of intraocular pressure, without profound hypotony, with simultaneous limited deposition of fibrous tissue round the episcleral plate. The polypropylene, acting as a splint, also facilitates insertion of the tube into the anterior chamber at the time of operation.
The numbers in the study are too few to demonstrate conclusively a modifying effect of the intraluminal 3/0 polypropylene suture. These first results, however, suggest that hypotony may be mitigated but not prevented. Aqueous The optimum early postoperative aqueous fluid flow rate and the optimum ratio of drainage area to fibrous well thickness, for tube systems used in glaucoma, remain to be determined.
We believe the results of single-stage insertion of the Molteno tube and the temporary presence of an intraluminal suture are encouraging.
While the use of the systemic antifibrosis regimen is inconclusive in this study, we accept that there is a need for vigorous suppression of inflammation and fibrosis in some cases of Molteno tube surgery. 
